hjkjl\ A^J^\ ôjjj 



killA A^Ha J^\ (s^^J çr*^ ^JJ^^ C^^^'^ ^ Jj^ 



i^jijâialt ÎÀ. 



JJ- 






i ^-à Aiiiijaba AJajjdJl AajjI /çic p jj-ia_^l ^j"'^J 
aUïijlj kcjjA aIjxl^ JrH^ ^LJaj*-a]l J ( B ) j (A ) (jjûlai-a ^_gic ô j£jj-û]l (AB) ô^l jll (j£jl 

: Jtill ^l^^iJI J^L Ain^l J F= 10 KN s>>« aJ_^ j q=15KN/m 

q= 15 KN/m 






B 



2.00 m 



A 



2.00m 



^i-QQ"^> 



F= lOKN 



t-'j'"; ALobs : B 

• (B ) J ( A) JJÛloba]! ^ J*ill ÙJÙJ A^â L_bari.l -1 

. ( M) ^IbJVI ^> J ( T) ^J^lil) û^l cIjVjU- ^ii^i -2 

CjI j J AjjLuojà. ôOàl j]l ji Lait ^' -SN/1 ^^^Ua]I ûlgji.VI J ^' -SN/1 ^^^^U]| jLgja.VI ( jni^i -4 

.h=40 cm J b=30 cm JjWihk^ 

1 * -^-^"^ JajoijJU ^jia^l 4jLiaâJ 2000m Ia jJâ A-^Lobo ' ^ ''UTi Aj^jj ^jodoi^ j'-?-^' L>^^>*^ 
AJjx^ ij£.ui]| ^ 4 ^ > >^jA\ Ajtiaâil ^cjouJ ^1 jC.jfia]l ^] Aj^kjlil lillc jl^à ^j'<^-- 




-Jl^jlil- 



A (30 ,30) m 
B (50 ,50) m 
C (80 ,50) m 
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LcD = 50.00 m :AjaàVI aàL^\ 
GcD= 240,97 gr : J^l^yi Cw^l 

:(,-j06) ^\^\ JaUIil 
^L^iido djLjkxJI. ôjLub jjt cijliLii]! ( J^^l) Q=22.5KN aJ!)U1uoI aIj^ j G=15 KN 









20 cm 



^^ 



Q 



4m 



AjLuijàJI 


iVjâlI 


d = 45 cm . B = 20 cm 


Fsu = 384Mpa 


Fc28= 18Mpa 


Fe = 400 Mpa 


Yb=1.5 


Ys= 1.15 cr|= 1.6 



Jjik^l 



' '"'^1 



Ms J Mu .1 



l^bu 



M, 



bd^fbc 



Lcb 



0,85x/;28 



y= 



M, 
M 



ser 



|ic = 0,81ac(l-0,416ac) 



Ur 



y-1 . fa 



2 ^ 100 



A 



a^ = l,25(l--\/l-2|iè«) Pu = 1- 0,4 xa^ 
u- f.^" A,>0,23^bd 

Pu • ^ -Jsu Je 



a,= l,25(l-Vl-2|i,„) 
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iJ — c ù*- 


,.ui\\ 










(mm) 








10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


5.03 


4.52 


4.02 


3.52 


3.02 


2.51 


2.01 


1.51 


1.01 


0.50 


8 


7.85 7.07 


6.28 


5.50 


4.71 


3.93 


3.14 


2.36 


1.57 


0.79 


10 


11.31 


10.18 


9.05 


7.92 


6.79 


5.65 


4.52 


3.39 


2.26 


1.13 


12 


15.39 


13.85 


12.32 


10.78 


9.24 


7.70 


6.16 


4.62 


3.08 


1.54 


14 


20.11 18.10 16.08 14.07 12.06 


10.05 


8.04 


6.03 


4.02 


2.01 


16 


31.42 28.27 


25.13 


21.99 


18.85 


15.71 


12.57 


9.42 


6.28 


3.14 


20 


49.09 44.18 


39.27 


34.36 


29.45 


24.54 


19.63 


14.73 


9.82 


4.91 


25 
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4ujla ail 4.JJ ull S jl j a 




:(ù06)JjVll3l^l 

Ha = O^IFx = o 

Va + Vb = 40 KN^ Va + Vb - q.2 -F=O^Z Fy = o 
Vb = 20KN^ F.5 +q.2.1-VB.4=0^Z M/A = 

Va = 20KN ^Va + Vb = 40KN 

0<x<2 



q= 15 KN/m 



F= lOKN 



V, 



B 



2.00 m 



Vp 



2.00m 



1.00 m 

< H 



x = 2^r = -io^# 

.2 



M = F4 .X - ^ 



X 



20 




M 



+^ 




10 



10 




+ 



10 



x = O^M = 

x = 2^M = \0KN.m 

2<x<4 

T = V^-q.2^T = -lOKN 



10 







13.33 



M = V^.x-q.2{x-l) 

x = 2^M = \0KN.m 

x = 4^M = -lOKN.m 

4<x<5 

T = V,-q.2 + V, 

x = 4^T = \0KN 

M = V^.x-q.2{x-l) + Vs{x-4) 

x = 4^M = -lOKN.m 

x = 5^M = 

Mmax ^^^-^ 

T = O^V^-qx = 
20-15x = 0^x = 1,33m 
M_ =13.33i:#.m 
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^_^Vi ^^u^i ûi^yi j ^^^\ ^u]i ji^yi c^Lai^ -4 



30.40 



V 12 

y^ max -*- -^ 

r 2 20 

^max =K^^^ T^^^ = -. ^ 2-_ = 0,01 liOV/cm' ^ 2-„„ = l,Wa7V/cm' 

rnax ^— v max ^ o /^ yi /*\ niax -^ max ■' 






AX CD = L CD sin Gcd 
Xd — L CD sin Gcd + Xc 
Xd = 50.00 m 

AY CD = L CD cos Gcd 
Yd = L CD cos Gcd + Yc 
YD=10.00m 



:aa.L.^lo]I L-iL^ia. * 



S = 2 [ ^a(Yd- Yb) + Xb(Ya- Yc) + Xc(Yb- Yq) + Xd(Yc- Ya) ] 

S = - [ 30(-40) + 50(-20) + 80(40) + 50(20) ] 
S = 1000m^ 
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1,35G + 1,5Q =1,35x15 + 1,5x22.5 

= 54KN 
G + Q= 15 + 22,5 
= 37,5 KN 

Mu «-jljal^ -2 

= ^^^^^L_ ; Mu = 108 KNm 
8 

Mser=^^^; M,er = 75 KNm 

0,85x/;28 . ^ 0,85x18 

y. ' '' 1,5 



fcb = "'"""^-^^ ; feb= "',; =10,2 MPa 



^ M„ 0,108 _n7r.M 

^''^ Z?//,, 0,20x0,45^x10,2 ' 

M„ 0,108 , ,, 

Y = — = = 1 44 

^ M,,r 0,075 ' 



^c 



2 100 

1,44-1 18 

fx =— + 

2 100 

Ur = 0,4 



;|j| 



|ic = 0,81ac(l-0,416ac) 

|ie = 0,81x0,4(1-0,416x0,41) 

|ic = 0,2688 

laji^ia^ ^ljLiJ ^] AjLaijiJI ^ti^ V <= |Ibu < |Ic 

au=l,25(l-Vl-2|i,„) = 0,3865 
Pu =1-0,4x0,3865 = 0,8454 
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Au ^^:ji^l ^^=^ 






su 



A„ = 



0,108 . 10 



0,8454 . 0,45 . 384 



8,16 cm 



1HA16 + 2HA20 



8,29 cm' 



iLLtuI -^j' '■'"''' 



a 



\ \ \1HA16 + 2HA20 

Au>0,23-^bd 

Je 

Fe = 384. 1.15 = 400 MPa 
Ftj = 0,6 + 0,06.fc28= 1,68 MPa 

Au > 0,23^^.45.20 = 0,8694 cm^ 
400 
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